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Background: The incidence of hypothermia is difficult to evaluate, and the data concerning the morbidity and
mortality rates do not seem to fully represent the problem. The aim of the study was to estimate the actual
prevalence of accidental hypothermia in Poland, as well as the methods of diagnosis and management procedures
used in emergency rooms (ERs).
Methods: A specially designed questionnaire, consisting of 14 questions, was mailed to all the 223 emergency
rooms (ER) in Poland. The questions concerned the incidence, methods of diagnosis and risk factors, as well as the
rewarming methods used and available measurement instruments.
Results: The analysis involved data from 42 ERs providing emergency healthcare for the population of 5 305 000.
The prevalence of accidental hypothermia may have been 5.05 cases per 100.000 residents per year. Among the
268 cases listed 25% were diagnosed with codes T68, T69 or X31, and in 75% hypothermia was neither included
nor assigned a code in the final diagnosis. The most frequent cause of hypothermia was exposure to cold air alongside
ethanol abuse (68%). Peripheral temperature was measured in 57%, core temperature measurement was taken in 29%
of the patients. Peripheral temperature was measured most often at the axilla, while core temperature measurement
was predominantly taken rectally. Mild hypothermia was diagnosed in 75.5% of the patients, moderate (32-28°C) in
16.5%, while severe hypothermia (less than 28°C) in 8% of the cases. Cardiopulmonary resuscitation was carried out in
7.5% of the patients. The treatment involved mainly warmed intravenous fluids (83.5%) and active external rewarming
measures (70%). In no case was extracorporeal rewarming put to use.
Conclusions: The actual incidence of accidental hypothermia in Polish emergency departments may exceed up to
four times the official data. Core temperature is taken only in one third of the patients, the treatment of hypothermic
patients is rarely conducted in intensive care wards and extracorporeal rewarming techniques are not used. It may be
expected that personnel education and the development of management procedures will brighten the prognosis and
increase the survival rate in accidental hypothermia.
Keywords: Accidental hypothermia, Prevalence, Rewarming, Thermometers, Body temperatureIntroduction
The incidence of accidental hypothermia is difficult to
estimate. To a great extent the difficulties result from a
lack of unified guidelines for temperature measurement
and hypothermia classification, as well as scarce diagnostic
algorithms. According to the official data of the Central
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unless otherwise stated.was the primary cause of death in 1836 residents in Poland
and in 489 (26.63%) cases death was pronounced in the
hospital.
Diagnosis of low temperature-related conditions is
rarely considered, particularly in regions, where the risk of
low temperature exposure is low. Thus, the data concern-
ing the morbidity and mortality rates of hypothermia
seem to under-represent the problem. Such divergence
may particularly concern the cases where hypothermia
emerges subsequently to diseases and conditions impairing
thermoregulation.l. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Table 1 Causes of hypothermia
Cause Number %
Cold air exposure in alcohol intoxication 182 67.9
Cold air exposure 52 19.4
Cold water immersion 17 6
Substances impairing thermoregulation 4 1.5
Other 13 4.8
In total 268
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prevalence of accidental hypothermia in Poland, as
well as to identify methods of diagnosis and management
procedures in emergency rooms (ERs). We decided to
collect data directly from ERs with a specially designed
questionnaire. It was expected that the information
collected would constitute the basis for analysing the
current status of the problem in Poland, as well as the rea-
sonableness of establishing facilities designated specifically
for the treatment of severe accidental hypothermia.
Methods
According to the Regional Ethical Review Board, the
study did not require review. Research was carried out
in May 2012. The questionnaire was supplied to the
management teams of all the 223 ERs in the country. In
the Polish Emergency Medical System (EMS) each ward
functions to the same level with regards to qualifications,
equipment and human resources and independently on
level of the hospital. The collection form included 14
questions on the prevalence, diagnostic methods and
hypothermia risk factors, as well as the methods applied
for rewarming. The subjects were identified in hospital
databases by means of the International Classification of
Diseases, version 10, using the codes T68, T69 or X31.
Patient records were reviewed by medical personnel and
the data required were entered into the collection form
provided by the authors. The majority of the questions
demanded the provision of figures, and one question was
focused on the equipment of ERs, including measurement
instruments. We assumed that core temperature is taken by
means of a thermistor probe in the oesophagus, rectum,
urinary bladder, or on the tympanic membrane. Three ques-
tions were accompanied by explanations. Emphasis was put
on the aetiology of hypothermia – the data provided could
not include post-traumatic hypothermia. A request was also
included to review the ED’s database in search of patients in
whom hypothermia developed concurrently with other
diseases and was not included or described with a relevant
code in the final diagnosis. Each questionnaire required
answers from medical personnel only (managing physician
or nurse). The filled out data collection forms were reviewed
and categorised by the authors.
Descriptive statistics were provided as mean values
and a standard deviation or percentage. The chi-square
test was used in order to define the uniformity of the
distribution of answers. Assumption was made that
the values expected for each category of the variables
analysed were equal. The same significance level of
0.01 was approved for all the calculations. The official
data of the Main Statistical Office were used as a base
for complementary analyses of the quality of life as a
risk factor for hypothermia. Statistical analyses were
performed with SPSS 17.0.0.Results
From each of the sixteen provinces in Poland two to
seven questionnaires were sent back. In total 50 collection
forms were thus acquired, however eight were not
completed. Therefore, data from 42 ERs were submitted
for the analysis. The analysed ERs provided healthcare to
a combined population of 5 305 000 people. In total, 268
cases of hypothermia were reported in the year 2011. The
diagnosis of T68, T69 or X31 was entered into the
documentation of 67 patients (25%). In 201 (75%) cases,
hypothermia developed concurrently with other diseases
and was not included or described with a relevant code in
the final diagnosis. Hypothermia was not diagnosed at
all in 9 ERs. Therefore, the prevalence of accidental
hypothermia may have been 5.05 cases per 100 000
residents per year in the population analysed. The
causes of hypothermia are listed in Table 1. Poor social
living conditions (separation, negligence and poverty)
were found in 66 cases (24.8%), and 106 persons (39.8%)
were homeless. The complementary analysis showed that
the poverty level, with the assumed threshold of 14%, in a
particular province did not affect the prevalence of
hypothermia (χ2 = 6.89, p = 0.03). The lower urbanization
level of a province (<63%) turned out to be a contributory
risk factor for hypothermia (χ2 = 12.77; p = 0.002).
The most commonly applied method of diagnosing hy-
pothermia was the measurement of peripheral tem-
perature (153 patients, 57,1%). Core temperature was
taken in 78 patients (29.1%), amongst the remaining cases
diagnosis was made on the basis of clinical examination
(37 patients, 13.8%). The distribution of the responses
was not uniform (χ2 = 61.00; p = 0.000). Peripheral tem-
perature was measured most often at the axilla and core
temperature in the rectum (Table 2).
Mild hypothermia was diagnosed in the majority of
patients (202 patients, 75.4%). Moderate hypothermia
(32-28°C) was found in 44 (16.4%), and severe (<28°C) in
22 patients (8.2%). The lowest recorded temperature was
25°C. The mean of the lowest temperatures reported
across ERs was 29.1°C (SD = 3.2°C).
The treatment of hypothermia relied mostly on warmed
intravenous fluids, yet usually various rewarming
techniques were employed at the same time (Figure 1).
Airway warming was instituted in a single ER in 10
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extracorporeal rewarming implemented.
About half of the patients were treated at the ER
and discharged home and only 8.2% of the patients
were transferred to intensive care units (Table 3).
Cardiopulmonary resuscitation was carried out in 20
patients (7.5%), with the longest efforts lasting up to
7 hours. The mean longest time of resuscitation was
141.5 minutes (SD = 86.4 minutes).
Measurement instrument data were obtained from 35
ERs. Infrared emission detection (IRED) thermometers
were the most commonly used devices (19 ERs, 54.3%).
Rectal and oesophageal probes were the dominant tool for
core temperature assessment (27 departments, 77.1%).
There were no urinary bladder probes, nor probes for
epitympanic measurement.
Discussion
The US National Hospital Ambulatory Medical Care Survey
showed that hypothermia or other low temperature –
related conditions were diagnosed in 4 persons per million
inhabitants annually in ERs between 1995–2004 period [1].
The prevalence of hypothermia in European countries is
0.13-5.3 cases per 100 thousand inhabitants per year [2-5]
and 6.9 per 100 thousand inhabitants per year in New
Zealand [6]. In west Scotland hypothermia was diagnosed
during the winter of 1993/1994 in one per 14.000 of the
admitted patients. Translating these data to the whole
population of the UK, hypothermia might have been a
reason for 4000 admissions at ERs and for as many as 1000Figure 1 Methods of rewarming.deaths, whereas, national data bases in England and Wales
show that hypothermia causes the death of 300 people per
year [7]. Official rates may be far lower than the actual
prevalence of the condition, which is also confirmed by the
results of our study [1,2,6,7]. Accidental hypothermia was
officially diagnosed in 1.26 per 100 000 residents in Poland,
but in fact it was probably four times more frequent.
The questionnaire which was used in the study was
designed to expose this difference. Nevertheless, these
are still estimates often based on retrospective data
and clinical examination, frequently not confirmed by
body temperature measurement.
The main cause of heat loss in our study was the
exposure to cold air (almost 90% of the cases) and only
6% of the patients suffered from hypothermia due to
cold water immersion. By comparison – this proportion
was as high as 30% in the Netherlands [2]. Likewise within
other studies [2,4,7,8] hypothermia was often associated
with alcohol intoxication – more than 2/3 of patients were
affected by ethanol. Social living conditions were also
associated with the development of hypothermia. Social
isolation, negligence or poverty were found in about 25%
of the patients with hypothermia and nearly 40% of
victims were homeless. The complementary analysis of
social and economic aspects focused on two objective
indicators of the quality of life. We did not find a statisti-
cally higher prevalence of hypothermia in provinces with
higher levels of poverty however we succeeded in showing
a relationship between worse urbanization rates and the
prevalence of hypothermia. Both of these observations are
surprising – since considering the high prevalence of
hypothermia among the homeless and the poor, a com-
pletely opposite result was expected. One of the reasons
behind this result might be the fact that perhaps we used
inappropriate criteria or the number and distribution of
data was not sufficient for a credible analysis, but we
believe that this finding needs to be explained and further
detailed studies are required.
Table 3 The process of treatment
Course Number %
ER and discharges 133 49,6
ER and transfer to other wards 98 36,6
ER and transfer to ICU 22 8,2
ER and transfer to other facilities 8 3
Death at ER 7 2.6
In total 268
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temperature measurement and a clinical examination in
two thirds of the cases. Core temperature was only taken
in less than one third of patients. It is worth pointing
out that according to international and local recommen-
dations, core temperature is crucial for the diagnosis of
hypothermia [9-11]. Additionally, both the classification
and treatment algorithms are based on the temperature
of internal organs. To explain this paradox we undertook
the analysis of available measurement instruments at
ERs. Pursuant to effective regulations in Poland, each ER
should be equipped with a device for core temperature
assessment. In the majority of departments, it was
declared that monitor probes are used for oesophageal
or rectal measurements. None of the ERs declared using
epitympanic probes, although these are considered to be
optimal in terms of accuracy and low invasiveness [9,12].
Nor were there any urinary bladder probes. The usefulness
of classic, hand-held and IRED thermometers for the
measurement of central temperature is limited in
accidental hypothermia [9,13]. Consequently, the reliable
evaluation and classification of hypothermia might not
have been compromised in 8 out of 35 departments
(22.85%).
Another factor we have taken into consideration is
the simple lack of personnel expertise in accidental
hypothermia. Some of the blank questionnaires bore a
note: “We do not treat hypothermia at our ER” which
indicate a complete lack of knowledge in this matter.
This finding is reinforced by the fact that nine out of
50 ERs did not diagnose hypothermia at all, which is un-
likely. We are aware that data on hypothermia classification
based on such imprecise evaluation cannot be completely
reliable, but on the other hand the lack of awareness and
wrong diagnostic pathways present in Polish emergency
rooms are one the findings of the study. It seems, however,
that problems with proper and accurate measurement may
occur in other emergency medical systems too [5,11].
About half of the patients were treated at ER and
discharged home. Only 8% of them were transferred to
intensive care units (ICU). However, based on the experi-
ence of leading medical centres in Europe, the ICU is the
optimal ward for treating patients with hypothermia
[4,14-17]. Moderate or severe hypothermia (<32°C) wasdiagnosed in one out of four patients who were admitted
to Polish ERs, which means that treatment at intensive
care units could have been fully justified.
The mortality rate within the group analysed was
6.3%. It is worth highlighting however, that this data
refers only to the period patients spent in ERs – and the
follow-up history of the patients who were transferred to
other departments remains unknown. At the University
Hospital in Vienna a total 5% of 80 patients with diagnosed
accidental hypothermia died at the ER, but the overall
mortality rate was 34% [16]. Similar mortality rates were
observed at the University Hospital in Amsterdam [17].
The most commonly used method of treatment was
by means of warmed intravenous infusions and about
two thirds of the patients were rewarmed by means of
forced air warming or carbon-fiber blankets. In general,
several rewarming options using a variety of means to
deliver heat were reported, which supports the thesis
that evidence-based treatment of accidental hypothermia
does not exist [17]. Extracorporeal rewarming was not
undertaken in any of the facilities. Experience obtained
in leading medical centres shows that noninvasive
rewarming is both effective and safe and that indications
for invasive methods are restricted to only a few cases
[5,8,14-17]. It should be emphasized however that
extracorporeal rewarming may be crucial for the patient’s
survival in severe hypothermia accompanied by cardiovas-
cular instability [13,17-20]. Cardiopulmonary resuscitation
was required at the initial stage of therapy in 20 out of 268
patients included in our study. Given the experience
obtained at University Hospital in Vienna [16,20], it
may be presumed that extracorporeal rewarming was
potentially indicated in at least half of the group i.e.
in about 4% of the patients who died.
The methods of extracorporeal blood rewarming are
available in a limited number of specialized medical
centres. In practice, they can be applied only in patients
who developed hypothermia in the neighbourhood of
cardiothoracic surgical centres. Even though patients
could be transported from distant hospitals, this is not
always feasible and requires a procedure which is complex
in terms of organisation [21]. Otherwise, medical equip-
ment may be needed for current surgical procedures and
thus not be available for other purposes. All these factors
contribute to the fact that extracorporeal rewarming is
rarely an option for ER personnel. It may be expected
that an information campaign and the development of
management procedures including transport to specialized
facilities will increase the survival rate in accidental
hypothermia [13,19].
This is the first ever survey on accidental hypothermia
victims in Poland. The survey confirmed our personal
observations that the current methods of diagnosis and
treatment of accidental hypothermia are probably far
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lish regional centres designated to providing expert help
and organizational support, as well as to promote effective
means of treatment especially in severe stages of acciden-
tal hypothermia. Recently, based on preliminary results of
a current study, the Severe Hypothermia Treating Centre
has been established in Cracow. It is the first and so far
the only specialized unit in Poland dedicated to the
extracorporeal treatment of accidental hypothermia [22].
The centre cooperates with the International Hypothermia
Registry [23] We hope that based on the Centre’s experi-
ence and organization, other provinces in Poland will make
the effort to create similar facilities.
Limitations
Considering the character of the study and the research
method applied, a certain margin of data error is acceptable
here. In addition, we obtained data from only about 20% of
the ERs which provide healthcare to less than 15% of the
population in Poland. Therefore, the presented data and
analysis should be seen as a rough guide. The study was
limited to the treatment phase within the ER. As a result,
we do not know the follow-up history of the patients
once they have been transferred to other departments.
Consequently, it is impossible to give an opinion on
overall hypothermia-related hospital morbidity. We
did not find any studies with the same design which
might be used as a reference. We used analyses of
national databases and data collected in single clinics or
groups of medical centres for this purpose. Considering
that core temperature was taken in only 1/3 of patients,
data on hypothermia classification cannot be completely
reliable.
Conclusions
The actual incidence of accidental hypothermia in Polish
emergency departments may exceed the official data by
up to four times. The diagnosis of hypothermia is based
on the peripheral temperature measurement and clinical
examination in two thirds of the cases, while the core
temperature is taken in only one third of the patients.
Several rewarming options are applied with the use of a
variety of equipment, which supports the thesis that
evidence-based treatment of accidental hypothermia does
not exist. The treatment of hypothermic patients is rarely
conducted in intensive care units, and extracorporeal
rewarming techniques are not used. It may be expected that
personnel education and the development of management
procedures, including transport to specialized facilities, will
brighten the prognosis and increase the survival rate in
accidental hypothermia.
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